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NEW at Auto-Swage 
Special Hardware for Microcircuits: 

TERMINAL PINS, SOLDER-FILLED 

Auto-Swage introduces miniature cup terminal pins pre-filled with low-tempera¬ 
ture solder. The pin was designed so that replacement of expensive semi¬ 
conductor devices can be easily made in the field without disturbing a com¬ 
pletely wired board. 


FOR FREE 
SAMPLES AND 
LITERATURE . 
MAIL THIS 
CARD TODAY! 
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SPECIFICATIONS OF SAMPLE: 

Base metal — Nickel Silver. 

Clad inside with .003" Nickel to allow for 
magnetic insertion into printed circuit 
boards. 

Preplate on Nickel of .002" Tin to give 
adhesion for the low temperature solder. 
Finished Pin — Bright acid Tin plate for 
adhesion in wave soldering. 

Solder—Tin Indium: 42.5% Tin; 42.5% 
Indium; 15% Cadmium. 



scuto - swa^e 

726 River Road, Shelton, Connecticut 06484 Tel. (203) 929-1401 V 7 






























NOW! 

solid parts by 

ante > - swage 

ECONOMY HIGH-VOLUME PRODUCTION 
REPETITIVE DIMENSIONAL ACCURACY 
LOW TOOLING COST 


FOR FREE 
SAMPLES AND 
LITERATURE . 
MAIL THIS 
CARD TODAY! 
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Actual size 


□ SOLID PARTS - literature □ TERMINAL PINS - literature 















New Edition 

ENCYCLOPAEDIA BRITANNICA 




Webster’s Third 
New International 
Dictionary 
Unabridged 

with Seven-Language Dictionary 


the complete, unabridged 

BRITANNICA 

WORLD ATLAS BRITANNICA 

WORIDATIAS 


OR OPTION 
NO. 2 


Encyclopaedia 
Britannica 
World Globe 



Dear Customer: 


We are pleased to announce that we have just completed arrangements with Encyclopaedia 
Britannica which will enable to you obtain the latest Heirloom Edition AT A REDUCED 
PRICE ... A PRICE THAT IS SUBSTANTIALLY LOWER THAN THAT WHICH IS AVAILABLE 
TO ANY INDIVIDUAL. And you have your choice of additional Britannica merchandise at no 
extra cost through Britannica’s Group Discount Plan. 

These extras from which you may choose, include such items as the 15-volume Britannica 
Junior Encyclopaedia, designed especially for boys and girls, or Webster’s Third New Inter¬ 
national Dictionary, the Britannica Atlas and the Britannica World Globe. A beautiful walnut 
veneered bookcase is also available among this selection. In addition, you have a choice of 
Home Study Guides which cover subjects that range from history and literature to child care 
and home decoration, together with the Britannica Library Research Service, which allows 
you to receive up to 100 research reports on almost any subject of your choice. And you 
can receive all this free of extra cost . . . together with the reduced price on the 24-volume 
Heirloom Edition. A PRICE AVAILABLE ONLY UNDER THIS PLAN. 

In addition to this, along with this reduced price, Encyclopaedia Britannica is also extending 
its own “book club” plan with an important difference. It is called the Book a Month 
Payment Plan. You receive all 24 volumes at once, yet pay for just one book each month. 

No cost or obligation 
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FIRST BOOK ON AN 
IMPORTANT NEW 
SUBJECT 

COMPUTER-AIDED 
DESIGN OF 

ELECTRONIC CIRCUITS 

E. Wolfendale 



An important new technique 


• increases reliability; 

• increases efficiency by avoiding duplication of effort; 

• reduces time between conception and production; 

• eliminates production problems by tolerancing the design 
in development; 

• results in agreement between theory and practice. 
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This book is a general introduction to the use of 
the computer in design of electronic circuits. Sim¬ 
ple examples highlight those computer techniques 
which can be used for solution of complex elec¬ 
tronic problems. If your job requires engineering 
sophistication, a knowledge of this technique, a 
design tool of the future, is a must! 


X 


CONTENTS: Introduction to the Computer and Methods of Pro¬ 
gramming, Methods of Producing Design Tables, Use of the 
Computer for Complex Analysis, Design Program for a Three-stage 
Video Amplifier, Use of a General Circuit Analysis Program as an 
Aid to Design, Iterative Approach to Network Analysis involving 
Complex Waveforms, Non-linear Analysis, Design Involving Feed¬ 
back and Circuit Simulation. 

Published 1968 442 pp. Illus. 

8 %" x 5y 2 " $18.50 

Catalog Number EM34 


Boston Technical Publishers, 639 Mass. Ave., Cambridge, Mass. 02139. (617) 492-7600 
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ENCYCLOPAEDIA 



BRITANNICA 


is happy to announce along with its 
200TH ANNIVERSARY CELEBRATION 
a just-for-you discount price arranged by 


BOSTON TECHNICAL PUBLISHERS, INC. 
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the complete technical-information tools, 
designed especially for you who select 
and specify... 

INTEGRATED CIRCUITS 

TBANMTnH? 

SEMICONDUCTOR DIODES c SCR ’S 


the DATABOOKS 

— see descriptions on reverse side — 



FIRST CLASS 
Permit No. 14 
Orange, N. J. 

BUSINESS REPLY MAIL 

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES 



POSTAGE WILL BE PAID BY: 


D.A.T.A.nnc, 


26 Lincoln Ave. 
Orange, N. J. 07050 
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WORLDWIDE 

SOLID-STATE DEVICE INFORMATION 

Organized - Tabulated 
by characteristics and by type number 

INTEGRATED CIRCUIT D.A.T.A.BOOK (6th Complete Edition) 
Now includes 8,000 type numbers...accessibly organized by 
characteristics (with drawings) and by type number (indicating 
all manufacturers of each). 

Current Edition...$ 20.00 

^TRANSISTOR D.A.T.A.BOOK (25th Complete Edition) 

Now includes 12,000 type numbers...accessibly organized by 
characteristics (with drawings), by MIL Spec, types (showing 
QPL manufacturers) and by type number (indicating all 
manufacturers of each). 

Current Edition...$ 21.00 

*SEMICON. DIODE & SCR D.A.T.A.BOOK (21st Complete Edition) 
Now includes 54,000 type numbers...accessible organized by 
characteristics (with drawings), by MIL Spec, types (showing 
QPL manufacturers) and by type number (indicating all 
manufacturers of each). 

Current Edition...$ 26.00 


Every D.A.T.A.BOOK OFFERS YOU OPTIMUM SOLUTIONS... 
CONVENIENTLY...IN LESS TIME...from D.A.T.A., lnc. # 

26 Lincoln Avenue, Orange, New Jersey 07050. 


TO: D.A.T.A., INC. 

Please enter my order for the D.A.T.A.BOOKS checked below. I understand 
I may return any D.A.T.A.BOOK for cancellation and full credit if I am not 
completely satisfied after 30 days’ trial. 


□ Integrated Circuit D.A.T.A.BOOK . $ 20.00 

□ Transistor D.A.T.A.BOOK. $ 21.00 

□ Semicon. Diode & SCR D.A.T.A.BOOK. $ 26.00 


Signature _ 

NAME_ 

COMPANY 
ADDRESS 
CITY_ 


DEPT. 


.STATE_ZIP CODE 


E 10/68 















CONTENTS: Literature Review: Review of technically used methods 
to achieve bonding of metals to ceramic materials, Bonding mech¬ 
anism for ceramic-to-metal seals; Experimental technique: Furnaces, 
Adherence test, Specimen preparation and microscopy, Electron probe 
micro analysis, Electron microscopy, X-ray diffractometry; Thermody¬ 
namic calculations: Experimental: Metallizing of ceramic materials, 
Synthesized reactions between different metallizing components and 
ceramic materials, X-ray diffraction studies, Electron probe- micro¬ 
analysis, Electron microscopy; Reactions between different components 
of the metallizing mixtures, Metallizing with heavy metals, Metallizing 
with metallizing mixtures based on Mo0 3/ Metallizing with Mo-Mn- 
mixtures, Ceramic-to-metal seals with active metals, Ceramic-to-metal 
seals with beryllia ceramics; Appendix 1: Quantitative analysis with 
the aid of the electron probe X-ray microanalyzer, Appendix 2: Cor¬ 
rection calculation of data from the electron probe micro analyzer, 
Appendix 3: The resolution of the electron probe microanalysis, Ap¬ 
pendix 4: Wavelength-sKift of the excited radiation from an electron 
probe micro analyzer upon valency change of the excited element; 
Ceramic-to-Metal Seals of Heavy Metals Type to Beryllia Ceramics. 

First U. S. Edition April 1968 122 pp., Illus. 

Hardbound 6” x 9” $14.50 


Boston Technical Publishers, 639 Mass. Ave., Cambridge, Mass. 02139 (617) 492-7600 
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PROPERTIES OF ELECTRONIC MATERIALS 

N. P. Bogoroditskii and V. V. Pasynkov 

For proper material application in your design problem you need to 
know all about the physical, electrical, mechanical and chemical 
properties of the material you use in your electronic devices and 
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These hands 
are designing 


a 50 KV-5 amp rectifier 
that is virtually fail-proof. 


You can screw together almost any assembly you 
need up to 600 KV from the 14 stackable modules we 
have on the shelf. PIV’s from 2.5 KV to 15 KV and 
currents to 10 amps. Protection against transient 
surges is built in. Anti-corona ring, shunt capacitance 
and controlled gradients are built in. And that’s why 
we haven't seen a legitimate failure of one of these 
devices in 3 years. Look . . . 



Filled epoxy 
encapsulant 


Threaded insert 
mates with base 
for stacking 


Shunting capacitor 
’formed by package 


Beryllia 
heat sink 


• Anti-corona ring 


J3-20 threaded stud. 



580 Pleasant St.. Watertown. Mass. 02172. (617) 926-0404 


UNITRQDE _ 


FIRST CLASS 


Permit No. 

37909 


BOSTON, MASS. 


BUSINESS REPLY CARD 



ND POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


POSTAGE WILL BE PAID BY 


UNITRODE CORPORATION 


580 Pleasant Street 
Watertown, Massachusetts 0217? 


















The world’s smallest 10 watt zener 
has a 350 watt surge capacity... 

600% more than an ordinary one, 
35% more than a 50 watt. 



1 /5th the weight, 1/4th the volume of a conventional 
10 watt (smaller than an ordinary 400 milliwatt). 

1/10th the weight, 1/20th the volume of a 
conventional 50 watt 

10 watt continuous rating — stud mounting 

6 watt leaded version for mounting on circuit 
boards, has same high surge capacity 
6.8 to 100 volt range 
Low leakage current 

Electrical characteristics remain stable throughout 
life, exceeding the environmental requirements of 
MIL-S-19500 


580 Pleasant St., Watertown. Mass. 02172, (617) 926-0404 

UNITRODE 



V* 'W S. A- ■ 



a jn " o tm to Ti 


THE UNIQUE UNITRODE 
CONSTRUCTION 

With the silicon die 
metallurgically 
bonded between 
terminal pins of 
the same thermal 
coefficient, the 
hard glass sleeve is 
fused to the entire 
outer silicon surface. 
Result —- a voidless, 
monolithic structure. 


| Your 10 watt zener sounds pretty good. 
Send me complete specs and info. 

Those doorbells are interesting, too. 
Send me everything I need to know. 

Send a Sales Engineer to talk to me. 


Name----- 

Company-M.S- 

Address- 

City_State-----Zip. 

EM 10/68 












Please send me information on Con 
Ohmic Reference Junctions. I am inter¬ 
ested in applications for: 


As Instrument Component 
Making Laboratory Measurements 
Process Temperature Control 
Continuous Temperature Recording 
Aerospace □ Other Military 
Other (Please describe) 


My Requirement is for 

J Single Channel Types 
2 \ Multichannel Types 
□ Signal Amplifying Models 
2 \ Other (Please state) 


Name 

Title 

Company 

Street & No. 

City State Zip 

Telephone. 


Thermocouple Reference Junctions 


(Electronic 



Compensators) 


Among the Con Ohmic thermocouple 
reference junctions are models which 
can meet the most exacting require¬ 
ments. 


Types included are 

• A.C. Powered and D.C. Powered 
Models 

• Self-powered Internal Battery 
Models 

• Models with pre-set reference 
points and models with adjustable 
reference point 

• Signal amplifying models 

• Multichannel models (up to 100 
channels) with or without scanning 

• Models for high and low ambient 
temperatures 




OHMIC DEVICES, INC. 


E 10/68 
























Thermocouple Reference Junctions 

(Electronic Compensators) 

SINGLE AND MULTICHANNEL MODELS 
FOR EVERY APPLICATION 


Laboratory — Industry 
Process Control 
Military — Aerospace 


The Con Ohmic line of reference 
junctions includes models which can 
meet virtually any requirement for 
compensation in temperature meas¬ 
urement or control circuits incorpo¬ 
rating thermocouples. Units can be 
supplied with any of the generally 
used thermocouple materials. 


Cott4otirt(zfecC 


Self-Powered Types 



Adjustable Models 


Plug-in for Recorders 



-s- 


OHMIC DEVICES, INC. 
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BOSTON TECHNICAL CONSULTANTS, INC. 
Central Square, Box 111 
Cambridge, Massachusetts 02139 
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FIRST CLASS 
PERMIT NO. 

6408 

Manchester, N.H. 


No postage stamp necessary if mailed in the United States 


postage will he paid by 

nustnak Instrument Div. 

Gulton Industries Inc. 

MANCHESTER MUNICIPAL AIRPORT 


MANCHESTER. N. H. 03103 


Now available from 
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THE NEW^H 
“200’’ SERIES 


Manchester, N.H. 03103 • (603) 623-3596 


Rustrak’s new “200” Series of 
strip-chart recording instruments, with 
its many distinctive features was 
designed and engineered to be the 
most versatile miniature recorder 
available. 


Much more than just attractively 
styled, Rustrak retains the simplicity, 
size, accuracy, and it's built-in 
dependability at surprisingly low cost. 


From “A to Z”... no matter what 
your field of interest... Astrology, 

Avionics, Microbiology, Zoology, there 
is a miniature Rustrak Recorder 
to fill every need. 

rustrak Instrument 

Gulton Industries Inc. 






















Hardbound Books at Paperback Prices! 

BOSTON TECHNICAL PUBLISHERS, INC. 

Central Sq., Cambridge, Mass. 02139 
Phone 617 492-7600 

All Books Only $3.95 Each 


AIRBORNE RADAR By D. J. Povejsil and R. S. Raven, Westinghouse Elec¬ 
tric Corp. Weapons Systems Development; P. Waterman, Head, Equip¬ 
ment Research, U.S. Naval Research Laboratory. 


LOW-TEMPERATURE REFRIGERATION FOR MICROWAVE SYSTEMS Pro 

ceedings of a Technical Colloquium, April 28-29, 1966, Frankfurt, W. 
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. . . In Integrated Circuits? 

INTEGRATED CIRCUIT ENGINEERING 

By Glen R. Madland, Dr. Robert L. Pritchard, Howard K. Dicken, 
Frank H. Bower, Robert D. Richardson, David B. Kref, and the Staff 
of Integrated Circuit Engineering Corporation 

CONTENTS: The Economic Impact of Integrated Circuits; The Basic 
Materials and Processes of Microcircuits; Photolithography; Silicon 
Wafer Processing; Process Control; Thin Film Process; Integrated 
Circuit Assembly; Testing Completed Integrated Circuits; Basic 
Integrated Design Considerations; The Mathematics of Inte¬ 
grated Circuit Design; Digital Integrated Circuits; Linear Integrated 
Circuits; Implementing Integrated Circuit Systems; Tolerances; Photo¬ 
mask Design and Layout; Specifications for Integrated Circuits; Gen¬ 
eral Reliability Consideration; Reliability Specifications; Failure Analy¬ 
sis; Future Capabilities. 
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The electronic industry can attribute much of its 
magnets — a key component in telephone receivers, loudspeakers, 
meters, instruments, tape recorders, radar, computers and various 
scientific apparatus. If you design any device, mechanism, equip¬ 
ment or system based on magnets, you will find Polgreen’s NEW 
APPLICATIONS OF MODERN MAGNETS a sourcebook of application 
ideas. Starting with the historical development of materials and 
magnets, the author takes you through their applications from small 
rotors to cheap kilocycle power. Even a small improvement in any 








"The book is intended to keep the working engineer, pur¬ 
chasing agent and company president informed . . ” 

ELECTRONICS (McGraw-Hill), September 1966 

"A comprehensive Survey . . . Exceptionally clear flowcharts, 
equipment photographs and circuit diagrams . . 
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"Detailed information and technical data are given for all as¬ 
pects, from basic materials and processes to reliability considera¬ 
tions, specifications and failure analyses — including digital and 
linear circuits — and discussion of future capabilities . . 

SPECTRUM (IEEE), October 1966 

"Occasionally (such a) book is published . . . Concisely written, 
yet comprehensive . . . Can be thoroughly recommended . . .” 
"For all electronics manufacturers today, ignoring integrated 
circuits is equivalent to going out of business, and this work 
should be of immense value ... It is well worth a detailed 
study." 
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PRINTED CIRCUIT DESIGN AND DRAFTING 

By Jesse S. Cook, United Aircraft Corp. 

You can design printed circuits. This programmed text of self- 
instruction brings you the most recent advances in the field and 
teaches you the art of designing printed circuit boards. An excellent 
“how-to-do-it” book for the alert draftsman or engineer. 

CONTENTS — How is a PC Board Made? Reading a Schematic; PC 
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. . . In Vncuum Technology? 

VACUUM ENGINEERING 

By David H. Holkeboer, Donald W. Jones, Frank Pagano and Donald 
J. Santeler, Aero Vac Corp. 

The study of vacuum effects on materials, components or systems 
has grown into a distinct technology. As the utilization of vacuum 
technology has increased, so has the need for an authoritative 
technical book which allows an engineer or scientist to probe the 
field in depth, or furnishes the technician with information on equip¬ 
ment characteristics and practical vacuum techniques. VACUUM 
ENGINEERING fills this information gap and presents the state-of- 
the-art. 

CONTENTS: Vacuum Nomenclature, Pressure, Pressure Measurement, 
Pumping Speed, Gas Flow in Components and Systems, Pumping 
Systems, Cryogenic Pumping, Gas Load, Outgassing of Materials, 
Systems, Leak Detection, Author References, Subject Index. 
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